Remarks 

The Amendments 

Claim 1 has been amended to recite that a cluster map is generated by categorizing 
genes according to "unchanged, increased, or decreased expression levels" in place of 
"similarity in unchanged, increased, or decreased expression." The amendment is 
supported by the specification which discloses, "In some embodiments, cluster analysis 
methods are used to group genes whose expression level is correlated." (Page 40, lines 
5-6, emphasis added.) The amendment is also supported by the specification which 
discloses an example of categorizing genes based on expression level. The specification 
discloses, "Comparison of hybridization signal intensities, that ranged over 4-orders of 
magnitude, revealed all categories of message expression changes including repressed 
(>10-fold down), down-regulated (<10-fold down), up-regulated (<10-fold up) and 
induced (>1 0-fold up) mRNAs between normal and malignant cells as shown in Fig. 10. 
(Page 52, Une 33 to page 53, line 4.) Thus, the amendment is supported by the 
specification, introduces no new matter, and does not require fiirther search or 
consideration. The amendment also does not narrow the scope of the claim. The 
amendment was not made earlier because claim 1 was first rejected as indefinite for 
reciting the amended phrase in the final Office Action. The amendment is also believed to 
place that claims in condition for allowance or better condition for appeal. 
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The Rejection of Claims 1-9. 106. and 107 Under 35 U.S.C. S 1 12. First Paragraph 

Claims 1-9, 106, and 107 are rejected under 35 U.S.C. § 1 12, first paragraph, as not 
enabled by the specification. Applicants respectfully traverse. 

Claim 1 is the only independent claim of the rejected claim set. Claim 1 recites a 
method for mapping a gene network. A plurality of biological samples is prepared. 
Expression of a least five genes is detected in the biological samples. Expression of the at 
least five genes in a first of said biological samples is compared to expression of the at 
least five genes in a second of said biological samples. A cluster map is generated for the 
genes. The cluster map categorizes genes according to unchanged, increased, or decreased 
expression levels in the first relative to the second of the biological samples. The cluster 
map is analyzed to generate gene network causal models defining regulatory relationships 
among the genes. 

To satisfy the enablement requirement, the specification of a patent must teach 
those skilled in the art how to make and use the full scope of the claimed invention without 
undue experimentation. In re Wright, 999 F.2d 1557 (Fed. Cir. 1993). A specification 
need not disclose what is well known to those skilled in the art and preferably omits that 
which is well known to those skilled and already available to the public. In re Buchner, 
929 F.2d 660, 661 (Fed. Cir. 1991); HybritecK Ina v. Monoclonal Antibodies, Inc., 802 
F.2d 1367, 1384 (Fed. Cir. 1986). Where different arts are involved in the invention, the 
specification is enabling if it enables persons skill in each art to carry out the aspect of the 
invention applicable to their specialty. In re Naquin, 398 F.2d 863 (C.C.P.A. 1968), 
Whenever an enablement rejection is made, the Patent Office must explain why it doubts 
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the truth or accuracy of any statement in a supporting disclosure and to back up assertions 
of its own with acceptable evidence or reasoning which is inconsistent with the contested 
statement. In reMarzocchU 169 U.S.P.Q. (BNA) 367, 370 (C.C.P.A. 1971). 

The Office Action asserts that claim 1, and thus dependent claims 2-9, 106, and 
107, are not enabled because the specification and the art do not disclose how to perform 
the step of "analyzing said cluster map to generate gene network causal models defining 
regulatory relationships among said genes." (Paper 15, page 3, lines 4-6.) The Patent 
Office supports this assertion citing Schena {Proc. Natl Acad, Sci. (1996) P5:10614- 
10619) and Scientific Software Intemational, Inc. (LISREL Historical Background, 
©1997-2000, pages 1-3; "SSI"). Schena is cited as teaching the use of nucleic acid arrays 
to monitor gene expression, listing genes that are differentially expressed, and grouping the 
genes by expression level. Schena itself does not provide any teaching which indicates 
that one of skill in the art would be unable to perform the step of analyzing a cluster map. 
Scientific Software Intemational, Inc. (SSI) is cited as teaching that "linear structural 
analysis includes algebraic formulation of the model in addition to the path diagram 
representation." (Paper 15, page 3, lines 20-21, quoting SSI at page 1, lines 33-34.) The 
Office Action reasons that the specification does not enable the step of analyzing because it 
does not provide "guidance (i.e. rules), algebraic algorithm(s), and path diagram 
representation for one of skill in the art to analyze the gene expression information 
provided by Schena et al. and generate a gene network causal model (i.e. using LISREL) 
thereby defining regulatory relationships among genes." (Paper 15, page 3, line 21 to page 
47, line 2.) The Patent Office incorrectly assumes that one of ordinary skill in the art 
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would not have been able to analyze the cluster map without specific guidance (i.e., rules), 
algebraic algorithm(s), or path diagram representations. SSI does not teach or suggest that 
the algebraic algorithm(s) or path analysis diagram representations needed to analyze any 
data are outside the knowledge of one of skill in the art. The art of statistics was well 
developed at the time the application was filed. One of skill in the art of statistics would 
have been readily able to analyze a cluster map to generate a gene network of causal 
models using the specification as a guide and the knowledge of how to perform analysis 
methods. 

The specification discloses that Linear Structural Relations (LISREL) is one 

statistical method of analyzing clusters. "In some preferred embodiments, such cluster 

maps are then analyzed using statistical method to generate a map consisting of regulatory 

pathways describing the complex relationships among the genes. Many statistical methods 

are suitable for building such maps. The LISREL method is particularly useful in such 

appUcation[s]." (Page 3, lines 4-9.) The specification also teaches how to perform the 

LISREL method. The specification discloses, 

Mathematical theories and applications of LISREL are 
described in detail in Joreskog and Sorbom (1979) 
Advances in Factor Analysis and Structural Equations 
Modeling . Cambridge MA, Abt Books; and Joreskog and 
Sorbom, (1985) LISREL IV: Analysis of Linear Structural 
Relationships by Maximum Likelihood Instrumental 
Variables and Least Squares, Uppsala, Sweden: University 
of Uppsala, incorporated herein by reference for all 
purposes. 

Page 40, lines 27-32, emphasis added. 
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Advances in Factor Analysis and Structural Equations Modeling (Joreskog and 



Sorbom (1979); referred to hereafter as "Joreskog"; Exhibit A) teaches a general approach 

for performing LISREL and methods of testing if the causal model generated by LISREL 

exhibits goodness-of-fit, Le., if the observed data fit the causal model. Joreskog also 

teaches derivations of the general approach for performing LISREL and provides examples 

in which LISREL is used to generate models with empirical data. 

Joreskog teaches that the general approach for performing LISREL is as follows: 

The models to be considered may all be formulated, in one 
way or another, in the following fashion. There are two 
sets of observed variables 3;=(yi, 3^2, . ^p)' and x=(xi, X2, . 
. . ,Xp) here taken to be measured as deviations fi:om their 
means. In some longitudinal models these are the post- and 
pre-tests, respectively. In other cases it is more convenient 
to regard all the observed variables as belonging to y, say, 
in which case the jc-set is empty and we shall say that there 
is no X. It is assumed that the sets y and x satisfy factor 
analysis models with common factors 'n=(r|i, t]2, . - • , Tim)' 
and §=(^1, ^2? . . . 5 and unique factors 8=( 81, 62, ... , 
Sp)' and 5=(5i, 62, ... , 6q)' respectively, so that 

j=Ayr|+s, (1) 

and 

+ (2) 

where Ay and Ax are factor loading matrices of order pxm 
and q X n, respectively. The usual assumptions of factor 
analysis are made, i.e., 

E(7i) = 0, E© = 0, E(8) = 0, E(6) = 0, E(7i£') = 0, 

E(^5') = 0, E(88') = E(65') = 0^6, and E(85') = 0, 
where ©g and ©5 are diagonal matrices. The factors r| and ^ 
are in general correlated (oblique) not only within sets but 
also between sets. The distinctive feature of LISREL is 
that a complete system of causal relationships may be 
postulated to hold among the factors, where the Tj's are 
treated as the jointly dependent (endogenous) variables and 
the ^'s as the independent (exogenous) variables. This 
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system is specified as a set of linear structural equations of 
the form 

Btl = r^+C. (3) 

where B and T are parameter matrices and ^ is a vector of 
random residuals (disturbance terms or errors in equations) 
assumed to be uncorrelated with In some models, B = I 
and (3) may be regarded as the multivariate regression of r| 
on ^. In other models when there is no x there is no ^ 
either, and (3) reduces to 

Bti = C. (4) 

Let O be the covariance matrix of ^, and W be the 
covariance matrix of ^. Then the covariance matrix of the 
latent variables (r|', ^'). namely 



Is a function of the elements of B, T, <D, and ^: 

Qnn = B'^rOr'B'-^ + B-*TB'-\ (5) 
nri^ = n'^, = B-^r(D, (6) 
Q44 = (D. (7) 

When there is no x, the covariance matrix Q of t] reduces to 

Q = B■VB'■^ (8) 

In the general case, the covariance matrix of the observed 
variables (y\ x')* implied by the model is 

^yy ^yx 
Where 

■Lyy = Aj^^r^A'y + @\ (9) 
Ly, = I,'^ = AyClr^A', (10) 

I.^ = AJ^^A':,®\. (11) 

A model of the fomi of (1), (2), and (3), with the 
accompanying assumptions, has been called a LISREL 
model [Joreskog and van Thillo (1973)]. The LISREL 
model consists of two parts, the measurement model 
represented by (1) and (2) and the structural equation 
model represented by (3). The measurement model 
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specifies how the latent variables or hypothetical constructs 
are measured in terms of the observed variables. Its 
parameters A^, Ay, 65, are used to describe the 
measurement properties (vaHdities and reliabilities) of the 
observed variables. The structural equation model 
specified the causal relationships among the latent 
variables. Its parameters B, T and 4* describe the causal 
effects and the amount of unexplained variance, A 
particular model is defined by specifying the nature of the 
elements of each of the parameter matrices A/p x m), AJ,q 
X n), B(m X m), r(m x n), <D(« x n), '¥(m x m), Q^(p x p), 
and 05(^ X q). 

Page 130, line 28 to page 132, line 21. Joreskog teaches the basic equations that are 

required to perform a LISREL analysis. Joreskog also teaches how observed data is 

interrogated using the equations. Thus, Joreskog teaches how to generally perform the 

LISREL method. One of skill in the art would have been able to analyze a cluster map to 

generate gene network causal model using this basic LISREL method. 

Furthermore, Joreskog teaches how to test if the observed data fits the model 

obtained using LISREL, i.e., goodness-of-fit. Joreskog teaches a general equation that can 

be used to evaluate the goodness-of-fit of the model and that there is a computer program, 

LISREL II, that can estimate LISREL goodness-of-fit. 

Since we have assumed that the distribution of the observed 
variables is described by the covariance matrix, the 
estimation problem is essentially that of fitting the S imposed 
by the model to the sample covariance matiix S. As a fitting 
function we use 

F = log |E| + tr (SS-^) - log \S\-(p + q), (13) 

which is to be minimized with respect to 0. If the 
distiibution of (y', x')' is multinormal this yield maximum- 
likelihood estimates which are efficient in large samples. A 
computer program LISREL-II [Joreskog and van Thillo 
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(1973)] is available for computing the estimates of the 
LISREL parameters and their standard errors. 

When the maximum-likelihood estimates have been 
obtained the computer program calculates the information 
matrix at the estimates. If this matrix is not positive definite 
the specified model is almost certainly not identified. (This 
is one way in which the identification problem can be 
handled if it has not been solved by other means.) For an 
identified model the information matrix will almost certainly 
be positive definite and can be inverted to give the standard 
errors. 

The program also gives a j^^-measure of overall 
goodness-of-fit of the model, which may be regarded as a test 
of the specified model against the most general altemative 
that S is an unconstrained positive definite matrix. The 
degrees of fireedom for this xi^-measure are 

y2(p + gr)(p + ^+l)-5, (14) 

where s is the nximber of identified parameters in the model. 

Page 134, lines 4-26. Thus Joreskog teaches an evaluation of the causal model generated 
by the LISREL method that tests the goodness-of-fit of the observed data to the model. 

Finally, Joreskog also teaches several variations of the LISREL method that can be 
used to analyze data. These variations include LISREL two-wave models (page 135-145), 
LISREL multi-wave, one- and two- variable models (page 145-159), and LISREL multi- 
wave, multi-variable models (page 159-167). Detailed descriptions for each method are 
provided as are methods for evaluating the goodness-of-fit of the models developed using 
the methods. Joreskog also teaches examples of the application of these models to data 
using the LISREL method for analysis. (Pages 156-159 and pages 161-166.) One of skill 
in the art, using these teachings, would have been able to "analyze said cluster map to 
generate gene network causal models defining regulatory relationships among said genes" 

and perform the method of claim 1 without recourse to xindue experimentation. 

11 



The specification and the knowledge in the art at the time the application was filed 
were such that the skilled artisan would have been able to analyze a cluster map to generate 
gene network causal models defining regulatory relationships among genes. The 
specification discloses, by its incorporation of Joreskog, the analysis of a cluster map using 
LISREL. Joreskog clearly demonstrates that one of skill in the art of statistics would have 
been able to analyze a cluster map without recourse to undue experimentation. 

Applicants respectfiilly request withdrawal of this rejection. 

The Rejection of Claims 1 -9. 106. and 107 Under 35 U.S.C. § 1 12. Second Paragrap h 

Claims 1-9, 106, and 107 have been rejected under 35 U.S.C. § 1 12, second 
paragraph, as not being definite. 

The Office Action asserts that claim 1, and each of dependent claims 2-9, 106, and 
107 are indefinite for reciting "the cluster map categorizes genes according to similarity in 
unchanged, increased, or decreased expression." (Emphasis added.) The Office Action 
asserts that the recitation is unclear because the range or degree of similarity in gene 
expression that is considered unchanged, increased, or decreased is unknown. (Paper 15, 
page 5, lines 2-3.) To advance prosecution, claim 1 has been amended to delete 
"similarity" fi-om this recitation. 

Applicants respectfiilly request witiidrawal of the rejection. 
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